The function of many database sequences is not obvious from information available in a standard BLAST (Altschul et al., 1990 (Altschul et al., , 1997 search report. A BEAUTY report highlights the most informative database hits (those with functions that are annotated in PROSITE (Bairoch et al., 1997) , BLOCKS (Henikoff and Henikoff, 1996), PRINTS (Attwood et al., 1998 ), or Entrez (Schuler et al., 1996) and presents the information in approachable figures (Figure 1) .
The function of many database sequences is not obvious from information available in a standard BLAST (Altschul et al., 1990 (Altschul et al., , 1997 search report. A BEAUTY report highlights the most informative database hits (those with functions that are annotated in PROSITE (Bairoch et al., 1997) , BLOCKS (Henikoff and Henikoff, 1996) , PRINTS (Attwood et al., 1998) , or Entrez (Schuler et al., 1996) ) and presents the information in approachable figures (Figure 1) .
BEAUTY (Worley et al., 1995) was originally implemented as C functions called by the BLAST code (Altschul et al., 1990) . In order to increase the flexibility and to be compatible with the latest versions of BLAST (Altschul et al., 1997; Gish, 1994 Gish, -1998 , BEAUTY was converted into a post-processor. A series of Perl (Wall et al., 1996) scripts parse the BLAST search results, and create arrays of the information used to draw the BEAUTY figures. Two new C programs convert the hit information in the arrays into BLAST structures and call the original C functions to create the BEAUTY figures. This generalized BEAUTY to search common sequence databases, instead of the more limited CROS database originally searchable by BEAUTY.
BEAUTY-X parses the frame information in a BLASTX search and presents the information in separate translation frames. Also, BEAUTY-X performs a six frame translation of the nucleotide sequence query in order to search the PRO-SITE database with each translated sequence frame. This improvement makes the BEAUTY output available for DNA queries as well as protein queries.
The Search Launcher Batch Client (Smith et al., 1996) perl script was enhanced to allow BLAST search results to be submitted to the BCM Search Launcher for BEAUTY postprocessing. Thus BEAUTY results are available for BLAST of any protein database, including private databases, or species specific databases. The annotated domain information presented with standard BEAUTY searches is also available for post-processed results as long as the sequence identifiers include accession numbers or NCBI gi numbers.
The Annotated Domains databases used with BEAUTY are now updated with each full GenBank (Benson et al., 1998) release (most recently August 19, 1998). In the original implementation of BEAUTY (Worley et al., 1995) , Entrez (Schuler et al., 1996) and PROSITE (Bairoch et al., 1997) annotations were collected for sequences included in a non-redundant sequence data set, since this subset of sequences was the only database available for searches. In contrast, current versions of this database include annotations from all protein sequences in GenBank (Benson et al., 1998) and are hence, much larger. This up-to-date annotated domain information is presented with all of the BEAUTY searches.
The BEAUTY programs make it much easier to analyze sequence database search results by presenting up-to-date information about annotated domains and the relative locations of significant hits and domains with respect to the query and figure) , with the individual HSPs separated by the frame of the translation that matched the database sequence. The annotated domain found within the database sequence is shown, with a link (below) to the original annotation in PROSITE (Bairoch et al., 1997) . The E, R, S, and Z links are to entries corresponding to this database match in Entrez (Schuler et al., 1996) , SRS (Etzold et al., 1996) and Kegg (Bono et al., 1998) databases. This figure highlights the putative exons in genomic DNA containing coding sequence with homology to known proteins. In addition, if there are frame shifts in either the database sequence or the query sequence, these are also evident. In this example, there are five exons and one annotated domain. database sequences. The improvements reported here make these results available for DNA sequence queries, and searches of any BLAST searchable protein database.
